Background: Non-adherence to combination antiretroviral therapy leads to drug resistance, treatment failure and increased morbidity and mortality among HIV positive adolescents. The aim of this study was to assess factors influencing adherence to combination antiretroviral therapy among HIV positive adolescents at Adult Infectious Disease Center in Lusaka, Zambia. Methodology: A descriptive quantitative cross sectional study was conducted on 173 adolescent respondents on antiretroviral therapy who were selected using a systematic random sampling method. Data was collected using the questionnaires with the adopted Morisky drug adherence scale and analyzed using Statistical Package for the Social Sciences software, version 20. Chi square, fishers' exact statistical tests and the binary logistic regression model were used to determine true predictors and to adjust confounders of adherence. The cut off point for statistical significance was set at 5%. Results: This study established that 76 (43.9%) of the respondents were non-adherent to their antiretroviral therapy. Knowledge of HIV and disease progression was reported to be low but had no statistical impact on antiretroviral therapy adherence. Stigmatization was high (99 (57.2%)) but did not significantly influence adherence to combination antiretroviral therapy on the study participants. Factors which were found to be statistically significant to adherence to therapy when a binary logistic regression was performed were experiencing side effects to therapy (p-value 0.047, odds ratio = 0.412); understanding reason for taking combination antiretroviral therapy (p-value 0.006, odds ratio = 5.978) and being reminded to take drugs (p-value 0.006, odds ratio = 0.505). Conclusion: The study found that there was high level of non-adherence to combination antiretroviral therapy which could subsequently lead to in- 
Introduction
HIV and AIDS have continued to affect young people despite significant scientific advances in prevention and treatment [1] . In 2015, 1.4 million (80%) adolescents living with HIV globally were in Sub-Saharan Africa [2] . The Zambia Demographic Health Survey showed that about 4.4% of the adolescents aged 15 -19 years in Zambia had HIV infection [3] . According to one study [4] , about 4000 children were initiated on cART from the University Teaching Hospital, Pediatrics and Adult Infectious Diseases Centers program. Evidence has shown that HIV positive adolescents could have acquired the infection perinatally or in infancy through breastfeeding [2] [5] . Some literature indicates that the majority of adolescents acquired HIV through mother to child transmission (MTCT) and about 18% got infected later in their lives [6] . The WHO treatment guidelines recommended combination antiretroviral therapy (cART) initiation to all HIV infected adolescents to prevent HIV-related morbidity and mortality [7] . Some evidence has shown that access to cART to treat HIV infection and AIDS in resource-poor countries had improved over the past several years [8] . The cART when taken correctly could lead to sustained viral suppression and reduction in occurrence of AIDS-defining and non-AIDS-defining complications. In order to achieve sustained viral suppression and clinical benefits, WHO further emphasized strategies such as: early diagnosis and treatment, adherence to cART counseling and viral load monitoring among others to all HIV positive adolescents [9] .
Adolescents diagnosed with HIV are started on cART to achieve complete viral suppression and prevention of occurrence of treatment failure later in their life [5] [10] . Other authors have stated that incomplete viral suppression could lead to treatment failure especially among the adolescents [9] [11] . To achieve complete viral suppression and prevention of treatment failure, the WHO guidelines recommended first, second and third line streams of cART from which treatment for the HIV positive adolescents could be commenced [9] . First line cART regimen is initiated by providing an optimized, fixed-dose cART regimen of Tenofovir (TDF) + Lamivudine/Emtricitabine (XTC) + Efavirenz (EFV)/Nevirapine (NVP) or Abacavir (ABC) + XTC + EFV (weight based dosing) for adolescents.
Once treatment is commenced, enhanced adherence to cART for individual HIV positive adolescent patients have been emphasized [7] [12] . According to evidence adherence has been strongly correlated with HIV viral suppression, reduced rates of drug resistance, enhanced survival and improved life expectancy among HIV positive adolescents [13] .
The routine viral load monitoring is recommended as the most accurate objective available measure to determine effective cART response [7] [14] . Detectable viral load exceeding 1000 copies/ml on two consecutive measurements within a three-month interval, with enhanced adherence support between measurements after at least six months of using first line cART, the adolescent would be said to have developed Virologic treatment failure. Virologic failure requires that the patients are switched to second line treatment [12] . Lopinavir boosted by ritonavir (LPV-r) is primarily the recommended second line choice regimen for HIV positive adolescents. Provision of third line cART occurs in very rare circumstances and is beyond the scope of most cART providers [5] [12] .
Despite the emphasis on measures to prevent AIDS-defining complications and optimal cART provision, some studies have reviewed that non-adherence to cART among adolescents has remained prevalent [2] [5] [14] [15] [16] [17] [18] .
Other authors have linked non-adherence to cART among adolescents to persistently elevated viral loads and progression of HIV infection into AIDS defining illnesses [19] [20] . While reasons for non-adherence to cART are not clear, several factors have been implicated and these include low level of knowledge about HIV, social cultural beliefs such as lack of social support and stigmatization among others. It has been reported that some social cultural beliefs impact negatively on conversional drugs adherence which could result in poor treatment outcomes [21] . Snyder found that lack of social support for HIV positive adolescents from the caregivers, friends, or clinicians could lead to non-adherence to cART resulting in virologic treatment failure [22] . In other reports, the overall level of comprehensive correct knowledge of HIV and AIDS remains very low among older adolescents aged 15 -19 [23] . However some studies found that HIV-infected adolescents demonstrated good knowledge regarding HIV/AIDS and cART, including the consequences of developing drug resistance with suboptimal cART adherence [24] . Despite some reports that HIV positive adolescents have good knowledge regarding HIV/AIDS progression, non-adherence to cART and treatment failure have remained prevalent in this age group. Non-adherence to cART have been linked to treatment failure which defeats the primary goals of cART provision of maximal and durable suppression of viral load, restoration and preservation of immunologic function, improvement of quality of life, and reduction of HIV-related morbidity and mortality [5] [12] . The required level of 95% cART drug adherence leads to viral suppression when ARV drugs are used as prescribed, and for life [5] . Non-adherence to cART causes transmutations of the virus and later drug resistance [6] . The transmutations of the HIV and drugs resistance leads to switching of regime to second or third line therapy, which rapidly exhaust the cART available options resulting in AIDS defining morbidities and mortality among HIV positive adolescents [15] . To prevent cART failure, intrapersonal and interpersonal related factors which could be linked to non-adherence to cART among adolescents have been investigated.
Materials and Methods

Materials
The factors influencing adherence among HIV positive adolescents were investigated from the Social Ecological Model, (SEM) theoretical perspective of Individual, Interpersonal, Organizational/Institutional, and Community Levels. The SEM theoretical perspective stresses that individual behavior is influenced by factors at different levels as classified by Sallis and Owen [25] . The study was conducted between August and December 2018.
The study defined Non-adherence to cART as being unable to answer correctly all the responses on the 4 item Morisky drug compliance scale within the past one month from the date of data collection.
In this study, when the respondent correctly answered 12 or more questions on knowledge it was regarded as having high level of knowledge. The respondent was said to have low level of knowledge if they answered 1 to 11 questions on knowledge correctly.
Social support was defined as adequate when the respondent answered correctly 5 questions and above on the social support section. The respondents who had inadequate social support were those who only managed to correctly answer between 1 and 4 questions correctly.
Stigmatization was regarded as high when the respondent had 1 or 2 scores and as low with the score of 3 or 4 on the stigmatization section. Responses from the questionnaires were assigned numerical codes for entry and analysis using the SPSS software computer package version 20. Pearson's Chi square and fisher's exact statistical tests were used to determine the association between dependent (adherence to cART) and independent variables (knowledge of HIV and disease progression, social support, stigmatization and cultural beliefs). The fisher's exact test was used where the criteria for using the Pearson's chi square was not met. The binary logistic regression test was used to come up with the true predictors and to adjust confounders of adherence to cART among HIV positive adolescents. The cut off point for statistical significance was set at 5%.
Methods
The study used a descriptive quantitative cross sectional research design. The design was selected because data was collected at one point and no interventions or manipulations were carried out on both the environment and the respondents.
The study population consisted of HIV positive adolescents on cART treat- A probability sampling method was adopted using systematic sampling method. The k th subject on a scheduled booking was asked to participate in the study using N/n. Therefore, every 5 th subject of HIV positive adolescents on cART who was coming for scheduled visits was requested to participate in the study [26] . This method provided all the subjects in the population with equal chance to be included in the study. A sample size is a small fraction of the population to represent the target population under study [26] . The sample size was calculated according to Krejcie and Morgan formula for the limited or finite population [27] . The final sample size was 173. The questionnaire with the adopted Morisky 4 item scale was used to determine level of adherence to cART among the eligible study participants. The validity and reliability of the instrument was insured by pretesting the instrument and which was also reviewed by team of experts.
Ethical and Cultural Considerations
The study was conducted in accordance with provisions of the Helsinki declaration 
Results
This paper presents data collected from 173 HIV positive adolescents on cART aged between 16 and 19 years from Adult Infectious Diseases Center, Lusaka, Zambia. 
Social Demographic
Adherence Assessment
Generally in this study 44% (76) of the respondents were found to be non adhe- 
Knowledge about HIV and Disease Progression
Most respondents 59.5% (103) were found to have low level knowledge about HIV and disease progression (Figure 2 ).
Social Support for the Respondents
The majority of the respondents 94.8% (164) reported to have adequate social support and only 5.2% (9) had inadequate social support ( Figure 3 ). 
Religious Beliefs that Could Lead to Non-Adherence to cART
All the participant 100% (173) interviewed were from Christian community.
Out of 173 respondents 52.1% (90) believed that prayers and anointing oil could cure HIV/AIDS. Consequently 9% (15) respondents reported that they had at one point abandoned cART in preference of prayers.
Stigmatization Experience for the Respondents
Generally 57.2% (99) of the respondents reported high level of stigmatization experience.
Relationships among Study Variables
This study established that 58% (56) of the respondents who were adherent to cART had low level knowledge. Among those that were reported to be non adherent, 62% (47) had low knowledge of HIV and disease progression. There was no significant association between adherence to cART and the level of knowledge (p-value was 0.585) ( Table 1 ).
1) Relationships between adherence to cART and the study variables
The report indicates that 97% (94) respondents among those that were adherent to cART had adequate social support. It was further reported that 92% (70) of those who where non adherent had adequate social support. When social support was associated with adherence to cART among HIV positive adolescents it was found that there was no association (p-value 0.158). Overly about 95% (164) of the participants had demonstrated adequate social support. cART was found to be independent of religious belief (p-value of 0.865). Among respondents that were non adherent to cART 63% (48) had high level of stigmatization and 37% (28) had low level stigmatization. Respondents who were adherent to cART 53% (51) had high level of stigmatization. The association of adherence to cART and stigma was found to be independent (p-value of 0.205).
In order to test the impact of the predictor variables (knowledge of HIV and disease progression, social support, religious beliefs, stigmatization, Being reminded to take the cART drugs, side effects of drugs and understanding of reason for taking cART) on the outcome variable (adherence to cART), a binary logistic regression was done.
2) Binary logistic regression
The regression model was statistically significant as a whole (X 2 = 26.621, p = 0.002) and could account for 19.1%, variation in the outcome variable, making it a weak model. In terms of prediction power, the model could predict non adherence with 59.2% accuracy and adherence with an accuracy of 75.3%. As a whole, the model had an overall prediction accuracy of 68.2%.
Further data analysis with the binary logistic regression found that, inside the equation changes in knowledge levels from low to high, social support from inadequate to adequate, religious beliefs from negative to positive, and stigma from low to high did not contribute significantly to the model. Being reminded to take cART variable as a whole was impacted significantly on the model (p = 0.016), and changes in reminders to take treatment from never to sometimes contributed significantly but reduced the odds of adherence by 68.5% (p = 0.004, odds ratio = 0.315). While changes in reminder from sometimes to always reduced the odds of adherence by 40.5% though the impact was not statistically significant (p = 0.27, odds ratio = 0.505).
The overall impact of the understanding variable was statistically significant 
Discussions of Findings
Socio-Demographic Characteristics of the Sample
The social demographic characteristics showed that 50.9% (88) of the respondents interviewed were female. The slightly high proportion of female respondents may be due to older male partners infecting them in contexts of poverty, [30] . To support this view the current study found that 1.7% (3) of the HIV positive adolescents respondents got the infection from being raped by males in their home set ups. Men in such relationships often have multiple sexual partners and acquire sexually transmitted infections, which they pass on to adolescent females [23] . The high female rates may be related to unprotected heterosexual relations with multiple partners [31] . An additional factor contributing to the sex imbalance in adolescent HIV prevalence may be the higher risk of AIDS-related mortality in male adolescents compared to females, which may be related to the lower proportion of males who receive cART [10] .
Similar to the current study, higher rates of HIV among females than males have been reported in sub-Saharan Africa [32] . According to UNICEF reports, females aged 15 to 17 years in the sub-Saharan region have up to four times higher prevalence rates of HIV reported than among their male counterparts [33] . The similar high prevalence among females may be due to similar inter-cultural belief systems and practices which promote HIV transmission to the girl child. The practices that include high cases of early marriages to female adolescents and adult HIV infected men practicing sexual intercourse rituals with minor girl to try and cure the infection [3] .
Contrary to findings in the current study, the highest HIV prevalence rate in the United States and parts of Europe was reported among males [34] . In the developed settings the prevalence among male adolescents could be higher because of injectable illicit drugs abuse using same needle by several group members. The use of the same needle among several adolescents within the same gang, could contribute to high HIV rates among males [35] .
The study also revealed that more than half (53.2% (92)) of the respondents were within the age group 16 -17 years. This statistics suggest that most of the perinatally infected adolescents are now living longer attributed to improved HIV/AIDS care services. Most (52.6% (91)) of the respondents had attained secondary school education. This is contrary to the beliefs that HIV diagnosis is a death sentence and there was no need to pursue career or educational goals [36] . Literature has shown that with the advances in effectiveness and availability of cART, HIV infected children are now surviving to adolescence and emerging as a new group in the global HIV/AIDS pandemic [24] . It has been also cited that despite the fact that HIV positive adolescents find it a challenge living with the HIV, they have remained positive and focused with their education [24] .
Adherence to cART
Respondents in the current study (44% (76)) were found to be non adherent to their prescribed cART (Figure 1 ). It must be emphasized that adherence to cART is critical for successful viral suppression because non adherence could lead to an increase in HIV viremia, risk of treatment failure, and accumulating resistance mutations [37] . The 44% non adherence rate is very alarming and Similar to the current study, in Thailand slightly higher (48.4%) suboptimal adherence to cART among adolescents was reported [24] . Despite difference in geographical locations it has been noted that there could be some similar characteristics which exist and affecting the pattern of cART adherence among adolescents [38] . It could be said that non adherence to cART is becoming a global phenomenon and collective strategic efforts need to be developed to prevent the risk of development of treatment failure. Several studies in sub-Saharan Africa have also reported poor adherence among adolescents which is of significant concern given the limited cART options available and the risk of drug resistance [38] [39]. Non-adherence to cART has been perceived as an emerging public health concern [39] .
Among the respondents that were found to be non adherent to cART, slightly above half 51% (39) were males. These findings in the current study confirms the growing body of evidence indicating that male adolescents face challenges in accessing HIV services more often than their female counterparts. The males also experience worse treatment outcomes, including high mortality [40] . With these challenges among male adolescents it is likely that they may not adhere to their cART. Elsewhere evidence has also shown sex-specific differences outcomes that male adolescents have worse adherence compared to their female counterparts [41] . Globally more emphasis has been placed on protection of the girl child and as a result the male child seems to be disadvantaged much more in health related matters [30] . However, it was found that gender was independent of adherence to cART (p-value of 0.760). This could be attributed to the fact that the pathogenesis of HIV is similar despite the person's gender. The current study found that majority of the respondents 57% (43) who where non adherent were aged between 16 and 17 years old. This coincides with the age when adolescents are transitioned from pediatrics to adults HIV care. The higher non adherence to cART occurring during this period could be attributed to some challenges associated with implementation of transitioning process of care. A study in West Africa observed that transitioning of care from pediatrics to adult should be a gradual process according to the maturity of the adolescents with evidence of psychological stability and readiness of independent care [30] .
On a contrary to the current study, another Zambian study found that there was suboptimal adherence to cART mainly due to increase in age [18] . This could have been that as adolescents increase in age, they are expected to take up more gender roles and responsibilities in society. It has been documented that the successful fulfillment of new gender roles and responsibilities come with challenges that may disrupt the routine daily activities including medication timings [42] .
Adherence to cART was found to be independent (p-value 0.428) of the age of the adolescent in the current study. The adolescents' age did not significantly in- . More cohort studies need to be conducted to identify the non enhancers of adherence to cART.
Knowledge of HIV and Disease Progression
In the current study, majority (59.5% (10)) of the respondents were found to have low level knowledge about HIV and disease progression (Figure 2 ). Earlier CDC had highlighted that low level of knowledge among adolescents could be due to limited access to health information and little sources of information about HIV and disease progression [35] . The health information could easily be shared in adolescents-friendly health corners, which according to Zambian consolidated treatment and prevention guidelines are very limited in most health care centers [12] . Limited adolescent-friendly corners may therefore contribute to low level of knowledge about HIV and disease progression. Efforts to improve knowledge and maintain adherence to cART, have been noted where adolescents training curriculum have been developed by the Zambian Ministry of Health in collaboration with International Center for AIDS Care and Treatment Programs [12] . This is aimed at empowering adolescents and caregivers with youth-friendly HIV care information. Also caregiver support was mentioned [29] as a major facilitator of adherence among adolescents with a chronic disease, but this needs a lot of education on disease etiology among all those in this age group. This initiative could also mean that most interventions to promote adherence to cART among adolescent patients can easily be universally applied to enhance of knowledge on HIV and disease progression.
The findings in the current study are consistent with CSO report were it was also reported that the comprehensive HIV knowledge among adolescents was also very low that is, 39% and 45% for females and males respectively [3] . It could be argued that adolescents depend on healthcare providers for information about their health and cannot independently seek to acquire more knowledge about their health. Therefore health care providers must be proactively providing health related massages for the adolescents to acquire more knowledge about HIV and the disease progression.
Contrary to the current study, conducted in Zambia found 56.7% of the adolescents had knowledge about their HIV status [43] . Despite the reported knowledge it was found that adolescents had challenges with maintaining the desired 95% adherence threshold. The 95% adherence to cART has been strongly linked to viral suppression in most studies.
Similar to the current study UNICEF reported that the overall level of knowledge of HIV and AIDS remained very low among older adolescents aged 15 -19 of adolescents on cART had no knowledge about the HIV disease and its progression [44] . These similarities could mean that adolescents have common interests and aspiration despite geographical variation. It could also mean that there is very little or no impact on the current trends of practice to enhance knowledge on HIV and disease progression. This is because low level of knowledge has kept on being reported hence the need for studies on impact assessment on the HIV care models implementation. However, when adherence to cART was associated with knowledge of HIV and disease progression in the current study, the relationship was found to be independent (p-value of 0.585) ( Table 1) . Having Knowledge about HIV and disease progression alone cannot prompt improved adherence to cART. This is evident in some more recent studies were despite high knowledge among HIV positive adolescents report [24] [44] [45] , it was found that they were non adherence to cART. It could be argued that acquisition of high level knowledge alone is not enough to promote adherence to cART among HIV positive adolescents. A holistic approach in devising interventions must be adapted as the most accurate measure to promoting adherence to cART among HIV positive adolescents. A combination of personal, interpersonal, community and societal interventions as prescribed by social ecological model levels could be the most effective approach to improving adherence to cART among adolescents.
The current study reported that understanding the reason why the respondents were taking cART was found to be strongly dependent (p-value 0.006) with adherence to cART. Having understanding could mean having the ability to interpret and explain information about HIV and being able to estimate and anticipate undesired outcomes when there is poor adherence to cART. It is expected that those respondents who had understanding of the reason they were taking cART, also knew the consequences of non adherence. Therefore, they were compelled to be adherent to their cART to prevent disease progression and drug resistance. Similar to the current study some studies elsewhere have also shown that having understanding of the benefits for taking cART could have a positive influence on cART adherence among HIV positive adolescents [46] . These finding suggest that promotion of adherence to cART, requires deeper level of knowledge about HIV and disease progression.
The current study established that 58% (56) of the respondents (Table 2) who were adherent to cART had low level knowledge. This could mean that the adolescents who acquire more knowledge feel that it is enough to prevent the disease progression. This is evident by higher pattern of adherence to cART by the respondents who had low knowledge 62% (47) . The respondents who had low knowledge of HIV and disease progression had more than half times chance more likely to be adherent to cART than those who had high level of knowledge about HIV and disease progression ( Table 2 ). This could be due to the caregiver's strictness in ensuring that the adolescents are adherent to cART who may have low knowledge of HIV and disease progression. The adolescents who had low level of knowledge could also be depending on their buddies and healthcare providers for the instructions and care hence the higher rate of adherence to cART among those reported to have low level knowledge.
Social Cultural Factors
Social Support System
The majority (94.8% (164)) of the respondents reported to had adequate social support ( Figure 3) . These results could be that the current study site had better resources than many clinics in resource limited settings. The site also had a supportive environment that equipped adolescents with the appropriate skills to enable them to face the challenges of adolescence. This may in part explain the documented adequate social support here. Similarly to the current study some scholars in earlier studies elsewhere also reported adequate social support. It was found that adequate social support improved patient's ability to be adherent to cART [47] [48] [49] . Without physical and psychological support, it would be very difficult for the adolescents to access healthcare services. The reported ade- quate social support could also mean that the adolescents with HIV are living in conducive and supportive environments. While the issues of poor social support exist commonly in resource-rich settings, they may be even more prevalent in resource-limited settings and affecting adherence to cART [50] . On the contrary most studies reports indicates that social support is adequate in both resource-rich and resource-limited settings.
In the current study it was found that adherence to cART and social support were independent. Social support when associated with adherence to cART among HIV positive adolescents, there was no significant finding (p-value of 0.158). This could be explained by the statistic that 92% (70) of the respondents in the current study who were non adherent to cART were reported to have adequate social support ( Table 1) . It can be concluded that non adherence to cART by adolescents could be contributed by personal rather than interpersonal related aspects. This is deduced because being reminded to taking medications in the current study was found to be dependent of adherence to cART (p-value of 0.006). A binary logistic regression was performed to ascertain dependence of being reminded to taking the cART and adherence to cART. The logistic regression model was statistically significant (p-value 0.0004; OR 0.315). The HIV positive adolescents need to be encouraged by others around them to continue with cART and all the clinical follow ups as scheduled for the success of treatment. Unfortunately 41% (71) respondents had nobody to go to the hospital to collect their cART on their behalf. When adolescents miss their hospital appointments they could easily run out of drugs. Missing hospital appointments could interference with cART adherence hence drug sub-therapeutic serum concentration levels leading to viral mutations and viral resistance [51] . Essentially if a patient has ever missed a refill, he or she is more likely to miss some doses suggesting an increased risk of non adherence to cART even in the absence of ongoing refill problems [52] .
Furthermore 80.3% (139) of the respondents reported that when they missed the hospital appointments, no follow up was made to establish the reason by the healthcare providers. In most healthcare facilities in resource-limited settings, the health worker to patient ratios are overwhelming. The health workers may not easily remember which patients are missing their appointments due to large patient populations seen. The patient missed appointment tracking system would be the most ideal when dealing with large numbers of adolescents patients. Healthcare providers need to have an established patient appointment tracking system to easily identify adolescents who could be missing out on drug refills due to low or no family support. Those missing appointments 27.7% (48) reported finding it difficult sometimes to access healthcare. The fact that some adolescents find it difficult to access care to pick up cART medications, suggests existence of structural barriers. Therefore, practical assistance to adolescents makes them feel cared for when given help such as financial support for transportation and easy access to get some drug refills and clinical follow up appointments. Support from parents (both financial and social) was highly rated by respondents in a study as positive [53] . The study suggested that reinforcement of family closeness, cohesiveness, and problem-solving skills with adolescents could help the adolescents to complete the tasks related to treatment successfully on the daily basis. Evidence from one study findings agree that adolescents with extensive supportive social networks among healthcare providers, relatives and peers appeared to cope better with psychosocial challenges [54] . The community is supposed to have social network systems in place aimed at identification and offering active support to HIV positive adolescents on cART. This is because adolescence is a critical stage of a persons' transition from childhood to adulthood.
Studies have observed that not all adolescents living with HIV were ready to make transfer from children to adult care at the same time [55] . Before any transfer of care, health care workers should take into account the HIV positive adolescents' cognitive and physical development and emotional maturity, their support at home and community.
Religious Beliefs
More than half (52.1% (90)) of the respondents in the current study believed that prayers and anointing oil could cure HIV/AIDS. Religious belief system has a very strong influence on an individual's life and behavior. It has been cited that religion serves important roles in coping, survival and maintaining overall wellbeing within African cultures and communities, especially when diagnosed with a chronic disease like HIV/AIDS that can have a profound effect on physical and mental health [56] . However, spirituality/religion can be problematic to some patients and results in healthcare provision challenges.
Earlier study in Zambia showed that 17% of participants believed that HIV could be cured by prayers and taking ART [57] . Religious belief system that prayer and anointing oil could heal HIV/AIDS by some groupings seems to be gaining ground among HIV positive adolescents. This could be supported by report in the current study where 9% (15) of the HIV positive adolescents had at one point abandoned cART in preference of prayers. Researchers suggest that some religious beliefs and doubts about antiretroviral therapy among adolescents may be cultural specific, where faith-based healing is propagated by leaders of these faith communities. It is argued that health-related spiritual beliefs like calling on prayers or a higher power for protection to take control of health is common among patients with life-threatening diseases like cancer, mental illness, and HIV/AIDS [58] . Patients who accept such beliefs will not overtly reject cART when offered, but most often will not adhere to treatment and wait to report miraculous healing. It could be evident by report in the current study where 44.2% (68) respondents despite having positive religious beliefs were non adherent to cART. This could be that there is a mixed belief system between healing by prayer and cART adherence [58] . However, adherence to cART was found to independent of religious belief (p-value of 0.865).
Elsewhere a study on ARV adherence in Uganda, found that 6 out of 558 claims of curing HIV after offering prayers. This would protect the patients at risk of discontinuing medical treatment from seeking cure through prayers.
These beliefs have already led to some adolescent patients to stopping cART after being promised to be cured of their HIV infection through prayers and anointing oil as evident in the current study report.
Stigmatization
In the current study generally it was reported that 57.2% (99) of the respondents had experienced high level of stigmatization. Despite the wide availability of campaign massages against stigma and discrimination, it's evident that there are socio-cultural misperceptions about the etiology and spread of HIV/AIDS. This could be the reason for the high reported stigma in some parts of sub-Saharan
Africa including in the current study.
Similar to the current study, in Eastern Europe and Central Asia a study also reported high level of stigmatization with 61% HIV positive adolescents [60] .
The study also linked stigmatization to non-adherence to cART. However this was contrary to the current study were adherence to cART and stigma was found to be independent (p-value of 0.205). This could also suggest that in a long run stigmatized individual would eventually become non-adherent to their cART.
Consistent the current report a study in the USA, also reported that 76% of adolescents experiencing HIV-related stigma [61] . This impacted negatively on their routine taking of the cART. One study observed that adolescents are often concerned about ''feeling normal'' and not feeling ''different from their peers'' [55] .
Apart from the inherent difficulty of repeatedly taking medications, adolescents sometimes skip cART doses because drugs are a reminder of the HIV infection that makes them different from others.
Among respondents that were non adherent to cART 63% (48) had high level of stigmatization (Table 2 ). According to the WHO report, stigmatization leads to poor management of HIV/AIDS programs and violation of human rights for the HIV positive adolescents. When stigmatization is high, the affected adolescents could easily abandon their cART or even fail to follow up the scheduled clinical visits [15] . This is evident where nearly one third 30.1% (52) of the respondents reported failing taking their cART because of friends, teachers or other people being around. During social outings away from home such as in camps and sporting activities, the HIV positive adolescents could be uncomfortable to take their antiretroviral drugs resulting in reduction of therapeutic drug levels in their blood to suppress the viral load. This could lead to viral mutation and continued viral multiplication hence increasing the amount of HIV in the blood.
It must be stated that stigmatized individuals are more likely going to suffer social isolation and non adherence to their cART. Non adherence to cART pre- When the attained quality of life is linked to adherence to cART, stigmatization would not affect the adherence.
Study Limitations
The study did not explore ways to follow up victims infected with HIV through rape to ensure justice. The study was limited to HIV positive adolescents enrolled at UTH, adult infectious diseases Centre-HIV care and treatment site.
However a representative sample size was obtained to allow transferability and generalization of findings to adolescents in general population.
Data was limited to respondents' responses to the questionnaire question items. Hence some experiences of the respondents that led to non adherence to cART were not provided from the responses.
Conclusions
The purpose of the current study was to determine factors influencing adherence to cART among HIV positive adolescents at Adult Infectious Diseases Center in Lusaka, Zambia. It was found that there was significantly high level of non-adherence to cART among HIV positive adolescents. The adherence to cART of 95% or above is necessary for maintaining viral suppression; preservation of health and attainment of physical and psychological wellbeing.
The current study reported there was low level of knowledge and high level of stigmatization among the respondents. However, when predictors variables (level of knowledge of HIV and disease progression, social support, religious beliefs and level of stigmatization) were associated with the outcome variable (adherence to cART), they were found to be independent. Therefore, the current study accepted the null hypothesis that there was no relationship between adherence to cART (dependant variable) and Knowledge of cART treatment and disease process and social cultural factors (independent variables) among HIV positive adolescents.
Other factors such as understanding the correct reason for taking cART, experiencing cART side effects, being reminded to taking the drugs and just being satisfied with the care being provided were found to significantly influence adherence to cART. The study findings suggest that once HIV positive adolescents understand the need to take their cART, they would play a pivotal role to sustain 
Recommendations
To address the problem of non-adherence to cART, support by Health care providers is essential until the adolescents' competency and responsibility are assured. Therefore directly observed antiretroviral therapy administration strategy by buddies must be introduced among HIV positive adolescents since being reminded to taking cART was dependant to adherence.
More studies must be conducted in sub-Saharan Africa to inform the development of culturally centered appropriate interventions and strategies to optimize cART adherence among adolescents.
The Individual targeted interventions such as enhancing HIV knowledge to improve understanding of the disease process using electronic animations could be an effective enhancer of adherence to cART among HIV positive adolescents.
More emphasis must be made by promotion of interpersonal focused intervention such as peer group support through sharing experiences hence mitigation of stigmatization and discrimination which was reported to be prevalent among HIV positive adolescents.
The churches association of Zambia (CHAZ) needs to pass a regulatory framework on who should speak about HIV cure among the churches denominations and other religious groupings. This is to prevent some clergymen stopping HIV positive adolescents from taking their prescribed cART and replacing them with anointing oil and prayers. This practice has a great risk of viral mutation and virologic failure related to interruption of prescribed cART.
